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Structures = 1 A resolution are 0.69% of total entries for X-ray (56,680)
in PDB on May 25, 2010



Photosvnthetic electron transfer in purple bacteria

C-terminal

High-potential iron-sulfur protein
N-terminal (H|PIP) in Tch. tepidum
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5A5 fiREE (BL-6A, PF)  T.Nogi et al., Proc. Natl. Acad. Sci. USA, 97,13561-13566 (2000).
8ASY R BE (BL4OBZ)

L. Liu et al., Acta Crystallogr., D58, 1085-1091 (2002).



HiPIP at 0.7 A resolution:

Data collection to survey structural perturbation induce by X-ray damage
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HiPIP at 0.7 A resolution:

Changes in crystallographic parameters
and statistics for the three incident positions of the crystal.
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HiPIP at 0.7 A resolution:

Changes in temperature factors of protein molecule as exposure to X-rays

Dataset | Dataset Il




HiPIP at 0.7 A resolution:

The loss of electron density of hydrogen atoms
around Arg28 and Trp74 by exposure to X-rays

Dataset | Dataset lll

Blue: 2Fo-Fc contour 1.5 o (1.3 eA3)
Green, Yellow, Red: Fo-Fc calculated by omitting hydrogen atoms contour 3.0 o



HiPIP at 0.7 A resolution by “low dose” data set:
Electron densities

Waters

Blue: 2Fo-Fc contour 1.5 o (1.3 eA3)
Light blue: Fo-Fc calculated by omitting hydrogen atoms
contour 3.00 (Arg28, Trp74), 2.5¢ (Waters)

Trp74
Blue: 2Fo-Fc contour 0.8 ¢ (0.7 eA3)




Charge density analysis in protein crystal structure

Multipolar atom model

patom(r) = (I’) + PvaIK3:0vaI(Kr) * Z’(,3RnI(K’r)ZPImYIm

N.K. Hansen & P. Coppens, Acta Cryst. A34, 909-921 (1978).

Paom: the atomic electron density RFDEFEE
: the spherical core electron density NREFEE
Ova-  the spherical valence electron density SAREFHE
P,.: the valence shell populations NEREBEFDFEMER
P,.: the multipole populations ZIBFDFERER

Kk, K. expansion-contraction parameter BEFEEDOIEERT R



25000 56,809 structures in PDB (by X-ray)
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ZR¥EE (o-helix)
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V,-ATPase, 4.5 A

Numoto, N. et al., EMBO Rep., 2009.





